Vitamin D has been known to have an important role as an anti-inflammatory agent and immune modulator. The aim of this work was to evaluate the impact of vitamin D deficiency on chronic obstructive pulmonary disease (COPD) and bronchogenic carcinoma.
Introduction
It has been established that vitamin D has an important role as an anti-inflammatory agent [1] and immune modulator [2] . Many studies have shown the specific association of vitamin D with chronic obstructive pulmonary disease (COPD) [3, 4] , and recently its role in the development of malignancies [5] , especially bronchogenic carcinoma [6] .
Vitamin D metabolism [7] has an impact on COPD through certain mechanisms [3] and an impact on malignancy through certain pathways [8] .
Rationale COPD and bronchogenic carcinoma are both predisposed by smoking. Hence, is there a relation between vitamin D deficiency and both conditions?
Patients and methods
The study was carried out during the period between May 2016 and May 2017. A total of 58 patients from the chest department outpatient clinic for the COPD cases and inpatient for the bronchogenic cases, Kasr Al-Ainy Hospital, Faculty of Medicine, Cairo University, were included in the study. All were male patients and were divided into two groups: group A consisted of patients with COPD [diagnosed by history, examination and pulmonary function testing and further evaluated by BMI, 6 min walk test and oxygen saturation by pulse oximeter (SpO 2 )] and group B consisted of patients with bronchogenic carcinoma not having COPD (diagnosed by history, examination and pulmonary function testing to exclude COPD, computed tomography chest and biopsy, which was obtained through fibreoptic bronchoscopy, ultrasound guided or computed tomography guided).
Group A comprised 30 patients and group B comprised 28 patients (all were chronic heavy smokers).
All were tested for 25-OH vitamin D3/D2, carried out using ORGENTEC Diagnostika GmbH ELISA (ORGENTEC Diagnostika GmbH, Carl-Zeiss-Straβe, Germany).
Data were coded and entered using the statistical package for the social sciences, version 24 (SPSS; SPSS Inc., Chicago, Illinois, USA). Data were summarized using mean, SD, median, minimum and maximum for quantitative data and using frequency (count) and relative frequency (percentage) for categorical data. Comparisons between quantitative variables were carried out using the nonparametric Kruskal-Wallis and Mann-Whitney tests [9] . For comparing categorical data, χ 2 -test was performed. The exact test was used instead when the expected frequency was less than 5 [10] . Correlations between quantitative variables were carried out using Spearman's correlation coefficient [11] . P values less than 0.05 were considered as statistically significant.
Results
The relation between vitamin D deficiency and COPD severity was studied revealing no statistically significant correlation ( Table 1 ). The relation between vitamin D deficiency and bronchogenic carcinoma revealed a statistically significant correlation ( Table 2) . Although vitamin D deficiency was not statistically significant among different histological types of bronchogenic carcinoma, vitamin D level (mean±SD: 53.15±17.61) was higher in squamous cell carcinoma than that found in small cell cancer (30.32±14.83) and adenocarcinoma (22.75±8.67) ( Table 3) .
Discussion
It has been well established that vitamin D has an antiinflammatory role [1] , and its deficiency was linked to the development of several respiratory disorders [12] . Vitamin D is thought to affect the respiratory system through several mechanisms [13] .
Many studies linked vitamin D deficiency to the increased severity of COPD [3, 4] . However, in the study at hand, we did not find a statistically significant correlation between vitamin D deficiency and COPD severity, as measured by spirometry, as shown in Table 1 . Moreover, from Table 4 , no significant correlation was found between vitamin D deficiency and the different prognostic markers of COPD in the form of smoking index, BMI, 6 min walk distance, and resting oxygen saturation. This may be because of the relatively small sample size. In addition, the studies that showed a link between vitamin D deficiency and COPD severity pointed to the effect of vitamin D on the comorbid osteoporosis in those patients [3, 4] . However, other studies have mentioned that vitamin D deficiency had a significant role in COPD exacerbations [14] , which was not the case in our study, as most patients were follow-up patients in the outpatient clinic. Moreover, vitamin D deficiency was not considered as a marker for survival [15] , although the parameters used in our study were considered strongly related to survival in COPD patients [16, 17] . Furthermore, vitamin D deficiency was thought to result in many types of malignancy [5] ; among these malignancies was bronchogenic carcinoma [18] . Different mechanisms for the impact of vitamin D deficiency on bronchogenic carcinoma were proposed [19] . In this study, it was noticed that there was a significant statistical difference between COPD patients and bronchogenic carcinoma patients with regard to vitamin D deficiency, as shown in Table 2 . This may be attributed to the fact that vitamin D deficiency was established as a risk factor for the development of bronchogenic carcinoma despite smoking history [20] . It has also been found in this study that different types of bronchogenic carcinoma showed different levels of vitamin D deficiency, as revealed by Table 3 . This was also noticed by Kargi et al. [20] . The explanation to this may be attributable to the fact that different types of lung cancer originated from different cells [21] [22] [23] . Thus, the response of different types of lung cancer to vitamin D deficiency might differ.
Conclusion
Vitamin D deficiency is known to have an impact on the respiratory system. We were not able to find a relation linking COPD to vitamin D deficiency. However vitamin D deficiency seemed to be more related to the development of bronchogenic carcinoma. Although the type of bronchogenic carcinoma did not show statistical significance regarding deficiency of vitamin D. Squamous cell carcinoma patients didn't show deficiency in contrast to other types. Vitamin D deficiency seemed related to bronchogenic carcinoma more than it is to COPD.
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